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Abstract

The purpose of this study is to analyze the body size and body characteristics
of short-statured females in their 20s and 30s using direct measurement data
from the 7th size Korea, and to analyze the differences in body dimensions
and proportions between the regular and tall groups of short groups. The goal
is to identify the dimension areas that need attention when designing and
grading patterns for this short groups. As a result, it was found that the short
group was shorter in height than the regular group, and the circumferential
dimension was similar to the regular group. When designing patterns the tops,
the grading of the Bust point-bust point is not necessary for the height, and it
is not necessary to grade the Neck point to breast point in the short and
regular group. These groups showed a difference in the front silhouette but
not in the side silhouette. Based on these findings, the body types were
classified into the following three types: 'most bulky and heavy', 'long lower
body and small shoulder', and 'small and thin'. The type 1 population was the
least distributed, and the relatively small and slim type was the most common.
It is expected that the results of this study can be used as a reference when
setting pattern designs, grading values, and production ratios by size for short
women.
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l. M2
=l AAX|=ZAF(Size Korea)o] AL H|wdo] w2
20, 30009] ARl 94 Hat 71 52H20049)N A 62
(0109), 7A#HQO1SDE  7FEAM  HA AL glen
(Korean Agency for Technology and Standards [KATSI,
2004; KATS, 2010; KATS, 2015), g¥rdoz hy ofi
29 A 7195 dAES BE 7] o9 Aot APl
T 9EE ket Qirth SEAIRE 22 7] o} KS K
0051(Korean Standards Association, 2009)2] 4191 oJA=
A5tAe] wet Zad &2 7](P, petite) 155cm m|ghe]]
oot o2 TAF XAMIA 13.5% AA|FeH ol
7195 Fuf Al oMo OF gkgAfe] Byto] &2 oz
UEPStHCho & Lee, 2004; Lee, 2011; Lee, 2016). 714
59| OE A& AAE AR QA fLRE dlelste] 4
A, AHZFEY] Aol 27t th2 1 ofdE AWt
AES AT of 2ejsjof & ARRIRI 712 At Ato]=
Hak 59 A= BE tf27] fE(Oh & Chun, 2002),
oF dAle FAT F3AE Slotd] aHAEY AP EA
< TAHCR mofsto] A EAL 1= oF A5 A
AS A4 D97 AokKim, 2007).

HT AE BHEEL 7|Yo] BRE St AHIAES
oS gyHor gpoly] flof A dg wu A ofof
St el FolAl Elth W, AHRREE oF A"
Zo] goljilo weh 7145 gl E Fefet x4l o
g QT o] HE EolA1 vk 9] IAL I 9
FAk1 o] A AISKglobalization) 733kl ] b itk 2wl
7 A AAAeR olRoxEe = Bt Eo] gopyld
uha} tpefet 22 Haso) 7]*5”375 oA EHGA
Ydot= Aol sl R HLee, 2012). ESH TS o7 22
QI &g FZo o]277HA] AHAFES] 7145 ol Al A
Zo| Yol wat A= g 20, 30tHe] &2 7] of
4 AHZES T ol 7|EY AAE BT FYdl
Zolgt £AsA YGr1ETE 219 Ao & e oF §
B 2 255 ol shy] AR olH9E 22 7] o
AES ST 2HAEY U2+ wid F7kekal 9

ShA|eE, ofA7lA] 2r2 7] AAAEL 2}l mdE BE9
I et Z1E ARl get wEst
ok A97F gol sirh IEiA 2 AL FelAe
7] 22 o]AgEo] SPAEANC(Gap, Zara, H&M, Uniglo,
Mango )9 712 #Rlolut FYo] 2els £A4 d& d4
T AT 229 BHEE2 7R o4, A, FUo,

oFF, YAHRE T RE YN JEE % 4RI e
I Q71 WEel &
o AEek Aoz AIAE 7HAA SlthLee, 20125 Lee &
Steen, 2014). SPAEEO] 7|2 2ol ofEHolzt W
Afolz Fzho] AAYE7] wEe] 7] 22 o HER YT
e 2 Afo|27t AE7|E Fhth 53] FZolle oFFEol

elst iz TiAelo] AT oY) e, AR SPA

Bt o] 71=ZgloA Aol &8 2l A9l oAEo|
o ZA5He Aoz yebgtth(lee, 2011). o)= duk B
Eoflq RlsiA 718 AR Foll= A A4 2 AR

of BWEZol 7] wiie]| veht= dFer E 4 otk
webk] FarEoh 20 ukE oSS Qo o5t G
S 4 Qe SR Aol AA ¢ i Aol Hasitt

228 oM gt T FHY Afol2E
ARGl RF2E HAole oK Afolzt §lovt gk
o= oeFet QI Jes AHAF gigeR Sh] wEd
W (petite), S(tal), o4 A Afo]z
(woman plus), AW (unior), F4(men’s) 52 Ato]= 2}
EEZ 7121 9tilee & Steen, 2014). 1 Zoj|A Bm|Afo]
Z(petite size)E 717} 150~160cm AEQ 712F2 &S
o R Sk Afo]ZE MW Ato]= FE= HRX|QHE Zo]
(inseam)@} AufZo](sleeve length)7} LHF ofA] Ato]=e}
Zpol7} drk(Lee & Steen, 2014). ShA|RE, =uf Ha=o] 3
§ mmAto|zo] sk A Bl o]Fo|x]A] g A
Zolrt,

AR 22 7] S dFeR oo Ay ATE
AmEE, Uh(2018)& 155cm mgke] 2R 7] AJQled,
Lee(2016)= 18~3449] M} Apo]=, Tee(2011)= 18~59
Al 22 7] o9 AA x4 E AP EAO T A+E
SHtE, AgA7E AmE Axp 2T KS K 0051(KSA,
2009) Q1 oAHE ApAe] web Ao 2R 7P,
petite) 155cm W|RHE o= AlA| 24 2 APl ol
0} I)r AA HaHo= k2 7] odg 97t 2
olg&stAY 2
~30tj9] 22 7] A AHIAES tdeR
0111"’ WA 2 Ao yEth skt
g 20~300] 22 7] AGEY Atolzo|
A% U2E A&siA el glem olEE flg
E2 AEiA 7okl gl FAlolth mehA 2k 7]
o8 BHEE o]gate] WAE= AA HlE 2
£ ofg] 7] 3t Ale|z, gl EWEe] wit
AIE sidsty] flaliA ol5ell et AA| /43 EA4o] o

B| Al (missy),
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asie

E o= KS K 0051(KSA, 2009)9] 2 7] 47
857 93, ARG Hlgo) 4uA PP 7] el
Aol7] Sls) 20~300 e 7] Aol AT S Size
Korea 5#xH2004), 6xH20104), 72H20154) ZH=4 o
OE](KATS, 2004; KATS, 2010: KATS, 20155 &85
A7k 2 AR vhstel shgl 25% TRt 2L 7], 25%
~75% WE 7], A9 75% olde 2 7| Wuow Es
of AAaiert. ol 44 olFAstel A e olFA
A BAREY} £7E50] 9% ug ol AHASS By
o= dof a7 wholtt.

Hetq £ QoA Afolz Hejot 24 ARl Zolg
20~300) 49l o4 A Y F LulA 25%] AR
7] 157m olst tgom Ze sz et A7E 21
Fohelet. TA Aol zTot ARAZARR 20~307) &
7] ool A A4 D AP SAL BT, BE 7,
2 7] Awle] Holde B4 H, AL 7] AN F
2 WEE ol J1A Bt Aolx BAE dde] Sle
AA Bl Aol B A4 §3 Bl B ATsnA o

oh ER A 7] oHES toR 5
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20~300 A2 7] Ao A Y 2HE sl Size
Korea 52H20044), 62H2010%), 72H2015d) #3574
olEJ(KATS, 2004; KATS, 2010: KATS, 2015 KS K

0051(KSA, 2000) g3t 7] 7122 gustel 2 7,
=4 A7
q

HE 7], & 71 A 429 7] 3] mE
¢ Bx wiskE AmESkth 20~30t] 491 o449 KS K
0051(KSA, 2009) 7] Hetol w2 19l EX+= Table 13
2t} 20099 ARH KS A9 7] V&S AmEH,
155cm ©|ghS petite, 155cm ©)F~165cm BRHE regular,
165cm oA talle]2t A5t 9otk KS #4 7152 5
3l Size Korea 574 Al7]e]l ©h2 22 7] Hoho] QY Hx
£ AwE A3, 57H20049) WA 54 Y F 22.8%, 6
2H2010¥) HA| &4 19 F 18.2%, 72H20154) A &
7 A F 13.5%=2 HEbHTh KS 7]Ee] @ 155em 7|
gRe] 2R2 7] ool Rxvt I F1 glom, HE 7|9
7] JY B2 vlgo] sojual lth 53], 165cm ©]
Aol 2 7] A 52H20049) A AY F 12.6%
2 UeEARL 72120159 HAl 57 1Y F 20.2%
2 Ueht Z7Feo] Wi & Aeg ysyth meby AE
T Y 2EA SR Qe M o] AP AARST)
Heletng 719] 7IEE HAb Histofod Ao AtmEH,
OF AANA ofuitt A o49] Bt AAA; 2 AY
2 Hgkoly qloeng Bl o] whE mfe AA)|, Ato]x
AA, Zdeflolge] W ERE Wdlsfojop Jhrk whEbs, 2
Aol AL 49 7] 7leol A wakstal 917
2ol 20099del AAHE KS #2¢] 7] 7]%e] opd Q1Y
I P79 7% AAste] AT Askeirh

2 ATolAe Atelz Felol 4 ARl el 20~30
o Al o A A F 717 A2 AR Ydsto] ot
1 25% mIRre] Y& 2R 7] FYolg i AEStlem,
25% ©1F 15% mgte] QIYE K 7], 4%l 75% old<
Z 7] Agez pEsAT. FEH 7] a5l o= 5
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Table 1. Classification of Stature of Adult Women in Their 20s and 30s

n (%)
Distribution Stature(cm) : : :
of Stature 5th Size Korea 6th Size Korea 7th Size Korea
(2004) (2010) (2015)
R 155<x<165 922 (64.6) 845 (65.0) 891 (66.3)
165<x 180 (12.6) 219 (16.8) 271 (20.2)

Total N(%)

1428 (100.0)

1301 (100.0) 1344 (100.0)

* P: petite, R: regular, T: tall (
* KS K 0051 (KSA, 2009)

. petite size), x=Stature
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2t 621, 72F Size Korea AMe] A 7|& 71&

A7h= Table 29 Zth 2R2 7]9] AohE AmEH,
(2004 ) A=A &= 155.2cm ©]5te]
of &3t ¥ 722015\ AR A E 157.0cmo]5te]
ol 22 7] Fetol] &3k 2R 7] g opay
71, & 719 71¥ 719 BHol Eor Qirt ¥

g=ele] et 717F Al Bl A3 AR 7
KS K 0051(KSA, 2009)9] 7]&<¢] 155cm H[Fhe 71&o=
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Table 2. Stature Section according to the Distribution of Adult Women in Their 20s and 30s

Distribution
of Stature

Criterion

5th Size Korea 6th Size Korea 7th Size Korea
(2004) (2010) (2015)
Criterion of Stature n (%) Criterion of Stature n (%) Criterion of Stature n (%)
(cm) (cm) (cm)

R 25<xC75% | 155.2¢x<162.3 (;;51) 156.1<x<163.5 (5631)) 157.0¢x<164.0 (29719)
T x| 162301762 | 20| 163561756 | Si0 | 164061776 | o0
Total N(%) 1,428 (100.0) 1,301 (100.0) 1,344 (100.0)

* |n the interval distribution criteria, the subjects with the same stature are included in the interval to classify the group.

* S! short, R: regular, T: tall (

Table 3. Analysis ltems

. short size), x=Stature

Category Analysis Items Number
. Stature, sitting height, shoulder height, waist height, hip height, crotch height, knee
Height : 7
height
Neck base circumference, chest circumference, bust circumference, underbust circumf
. erence, waist circumference, waist circumference(omphalion), hip circumference, arms
Circumference 13

cye circumference, upper arm circumference, elbow circumference, wrist circumferenc
e, thigh circumference, knee circumference

Waist back length, waist front length, interscye(front), back interscye, shoulder lengt

Length h, biacromion length, neck point to breast point, bust point-bust point, arm length, 12
upperarm length, outside leg length, crotch length
Width Chest breadth, bust breadth, waist breadth, hip width
Depth Chest depth, bust depth, waist depth, hip depth
Etc. Weight 1

Total

41
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FAAAAF2AE Age] APEAPR F viriash 4v),  RE PRS2 7 Podo] Y A3, BF 7, e )

27E, vA] | A Al Zedt JAXSE 26k, o o2 yehgen BE FEoA {of7h Ztel7h ek
[e} o =

3. AEA2| U EMYH

SPSS 24.0 for WindowsS AREste] A 72H2015) Size
Korea Zt&9] 20~30t] 49 ©lole& &-&ote] A5}
At 20~300 22 7] A9l A9 ARG EAE AT

w71 Qlall, 7] AEER 7], BE 7], & 7)) 4 &
AR (ANOVA) T ARFEA(Scheffe test, Games—Howell
test)S Boll Bl 24 Stk E7E A2 7] o449 Ay
S R3PS flote] 8RIEAS AAsHlen 2919 df
olatA sH7] $15te] HlHA(Varimax) el o)t 2
Abgstelth, KMO A4 2EA 9 AgE ke
[R1EAo] 2 QI5kgiet. 8RIEAS Fol
2 o9 K-means &
(cluster analys1s)% *a”‘]ﬁ} L2 AN 2 &+

ANG T AR =4
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| ] s % 192 4% 299 42 A,
sk AGE JA A Zpolg TH
oJAuf Z] BARE A (ANOVA) T} ARSEA (Scheffe

test, Games—Howell test)& AA|5FTh

[}

., grZat
1. 7] FCHE oIy x|

20~30t19] oS 22 7], BT 7], &
37 e R ol oF oiE ARl 8% 4 <
Ax|geoll 7] Hbd [t zol7b QA EASHIT
(Table 4).

719t k27 5= Ef’é}ﬁ}
7V An, BE 7], A2 7
oA gt Zpol7t UEhETE BE Eo|FEe] ARAS
Aol & 7], BE 7], 22 719 J
£ oz TEESIH

7HsE, 27ksE, SlHEd, dWelsd Sol 3

2 7 Ao BHE 7| o
o Aeom PREd e 7] Hdol
B, AR, T84

ot Az o fde= %—E—H‘?i&ui %37 s, 147}
gl

54o], gEAde], Aswersjoldo], A= Ato]

2 S Z0|gEe ABA|Ajol5B0) 9] FES
Aolstn mE FEolA folg Aolrt vehieh. oigt A
oI} Uit B2 wE 2 7] Aol 714 Zolsh A1, o
gom mE 7, AL 7o) fom Uit AFAZ 2
3, 2 7] Aue BE 7], e 7 g Az g2 Ad
o PR BARBAC] FRoIAY A 7] A
3 1% 7] Ado] U Ypow FHEgen] BgRm
AZo] YEe AR BE FBN 2 7], BE 7, He

CRENCL A EPE SRRCE I T
gl Telold gt Aol Buad Zow Amwt,
71—L1H1 AR, sjeE], ggeluule] g2e] =

B HgRelds 2 7] el b A3, BE 7, &
7o) g0 Ushton BE FEoA o7 Aol7}
Ueplth ASHE A, sl gue Adsn 2
7, BE 7, AL 7] Wgo] Az e Adon TR
on, sleuu] FRel Mgt 2L 7)ot BE 7)o ko] 5
e Aoz PR

rlo nol‘

Ve, AMEFA, SlElFA, dEolFAL] FEol £
e FAREAME 7T, GBOIFAY FEAAT F
Ot Zpol7h Uepk e, foet Zpo|7t ehd oA 2
7] Adto] 7P 23, BE 7], 22 719 02 et

A5 ATelA 2 7]

A BE 7], 22 7] g
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Table 4. Comparison of Major Body Measurements by the Stature Group

Stature Group, Mean(S.D.)

Items Short Regular Tall Total F-value
(n=343) (n=671) (n=330) (n=1344)
Stature” 1540.5(26.0) ¢ | 1605.8(19.6) b 1605.6(52.1) | 2770.558*x*
Sitting height 848.2(18.8) ¢ 874.0(187) b 874.7(27.4) 709.577 % %%
Shoulder height” 1239.7(24.9) c | 1297.3(21.4) b 1296.7(47.3) | 1902.062*x*
Height Waist height 920.3(26.0) ¢ 967.1(23.9) b 967.1(42.1) 1213.963***
Hip height 747 .6(26.5) ¢ 788.8(26.5) b 788.7(39.9) 814.464 %
Crotch height” 695.5(22.2) ¢ 733.4(21.0) b 732.8(34.4) 972.871%%%
Knee height 392.3(16.5) ¢ 413.4(17.2) b 413.5(23.0) 535.784***
Neck base circumference | 363.0(23.5) ¢ | 370.2(24.6) b 371.0(25.1) 46,858 *
Chest circumference 846.7(60.6) ¢ | 858.0(57.4) b 859.2(60.7) 18.486** *
Bust circumference 844.6(77.2) b 856.4(72.5) b 857.4(76.3) 11.770%x*
Underbust circumference | 737.5(65.3) b | 746.5(59.2) b 747 .8(63.0) 12.467 %%
Waist circumference 732.3(90.1) b | 737.0(80.1) b 738.9(84.4) 3.903*
Circu Wa'?gc'““”?ference 780.8(89.2) b | 787.1(82.2) b 789.8(86.6) 7.191%%
mfere mphalion)
nce Hip circumference 913.4(57.8) ¢ | 931.1(58.1) b 932.9(61.9) 44,865 * *
Armscye circumference 381.3(33.3) ¢ | 386.7(32.6) b 387.5(33.4) 16.185***
Upper arm circumference” | 257.5(27.6) b | 258.9(27.5) b 259.8(28.7) 5.139*x
Elbow circumference 239.5(18.8) ¢ | 243.3(18.7) b 244.2(19.3) 32.320%**
Wrist circumference 142.3(8.6) ¢ 143.9(7.5) b 144.3(8.1) 33.957*x*
Thigh circumference” 541.2(43.8) ¢ | 549.9(44.0) b 551.3(46.6) 22.087***
Knee circumference 344.5(21.0) ¢ | 352.9Q1.3) b 353.6(22.8) 70.736%**
Waist back length 393.4(17.4) ¢ 406.2(17.5) b 406.5(20.1) 201.079***
Waist front length 346.5(21.0) ¢ 355.5(19.8) b 355.7(21.2) 76.755% %
Interscye(front)” 316.0(15.0) ¢ 322.9(14.9) b 323.6(17.1) 92.575%**
Back interscye 357.8(19.2) ¢ 366.6(19.5) b 366.6(20.6) 69.185***
Shoulder length 112.3(9.0) ¢ 115.6(9.2) b 115.7(9.6) 50.417 ***
Length Biacromion length 381.1(17.5) ¢ | 390.8(18.0) b 391.1(19.8) 113.931 % **
Neck point to breast point| 246.0(20.4) b | 249.0(21.5) b 249.4(22.1) 11.014 %%
Bust point-bust point 171.917.9) 172.1(16.6) 174.5(20.6) 172.6(18.0) 2.344
Arm length” 526.3(17.4) ¢ 548.2(17.4) b 548.3(24.1) 521.954%*x
Upperarm length 306.7(11.4) ¢ 318.2(11.5) b 318.5(14.7) 362.605%**
Outside leg length” 935.7(24.0) ¢ 981.5(20.7) b 981.1(39.6) 1395.018***
Crotch length” 652.2(36.3) ¢ 668.9(39.2) b 670.3(42.6) 83.415%**
Chest breadth” 272.3(14.9) ¢ 2787(14.6) b 278.7(15.8) 62.292%x*
Width Bust breadth” 267.2(19.3) ¢ 271.3(18.5) b 271.5(19.5) 20.093***
Waist breadth 257.2(28.5) b 258.6(25.2) b 259.7(26.8) 7.606%**
Hip width 319.4(18.8) ¢ 326.3(17.9) b 326.7(19.2) 63.480***
Chest depth 186.0(20.0) b 186.9(17.2) b 187.5(18.5) 5.018%*
Depth Bust depth 213.6(26.4) 215.0(25.1) 215.4(26.0) 2.832
Waist depth 182.7(29.2) 182.8(26.9) 183.7(28.0) 2.357
Hip depth 213.6(22.3) b 215.3(22.0) b 216.2(23.1) 9.570%***
Etc. Weight" 52.8(8.1) ¢ 56.2(8.3) b 56.6(9.3) 80.032***
* 1 pC 05, *x 1 p<01, *** 1 p{.001

Alphabet is the result of post-hoc test(Scheffe test, Games-Howell test”) @ > b > ¢)

: ltem with highest average value,

. Item with lowest average value
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TFEEQoH BE 7let 22 7] IO FY Jdor F 2913 ¢r27|, AFAdol, 540l o] xw|olql
HEodct om ol gkl £ 37 A Qo2 Uehyth
7Ry, slEdule] Yuigseie 7] Jd 7§ A271(0.773), FFA 401(0.687), 52°1(0.615)9] &0
A7F vehd whd, AriseAet sl e] FAG R EQ, olF Fxo] YA £3 A7]15 dehe tix
7] Ak 7F {oaprE Uepda] ggtong ArksEe|et 5 Bolgt & £ Itk WAL 2347 AA W 572%S
2158 2o Aol FAVE obd vH] Fto] o]z QIgh A AeaFa 9t
oz gl & & it wEbA 7Ry, slEjuH], 8914 oAt Le](0.766), ©174°1(0.727), AEHH
goluu]e] ztolz <lsf 7] HehE HARAE AwofA et Blato]Zo](0.554)2] o] mgtE o] 9lom ol FEI}
HopE o) A Aol vehd Aoz dSEHAT ST A ol A71'E YeERittY & 5= 9lth. of7jatelZe], o7

PALEA, AATARLES WS e A2 Folr} ]
H) g Ao o ek webq e A4 A 7kesd, 2
g, S2Ed, QPolEd 5 £ e A5we of
Yk e @ = g mefele] el AAv) ofsojzol
& Aolet,

2] FElME 2 7] Wwol g A1, wE 7,
e 7o) gom Uepton GOt ekt AEdE
AIAE 7] Ao B AR oe ges TR,

aey| Aol Y 7 Y HEE 53

20~300] 22 7] Mo o4ge] APS EFsH] fsted &
QEAS AAsIAen 20~30d 22 7] A Ao Y
S AAsl= gele HEAHog 4o golor ZZHIr)
(Table 5).

Q912 &5, sEEd, MEsEdlEd, 2rsEd,
SlE|FA 5o FHo] EFEe] glom, tRE A R
o 9 ¥R’ E el FEog2 1A= it £,
2240965, 32E0.950), wIESES]2E20.948),
A715E2(0.940), 3FA0.929)9] £o2 &9k, ol
ol Ao R d HHYEE Yetls diE JHolzt
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Table 5. Factor Analysis of Body Measurements of the Short Group

Factor Loading Communa
Factor Items 1 2 3 2 lities Cronbach «
Weight 0.965 0.031 0.142 0.109 0.964
Waist circumference 0.950 -0.048 0.048 0.034 0.909
Waist circumference 0948 | -0015 | 0016 | 0073 0.905
(omphalion)
Bust circumference 0.940 -0.077 0.014 0.098 0.900
Waist depth 0.929 -0.059 -0.016 0.050 0.870
Chest circumference 0.929 -0.043 0.019 0.159 0.890
Waist breadth 0.922 -0.026 0.018 0.030 0.853
Underbust circumference 0.917 -0.050 0.093 0.066 0.856
Bust breadth 0.900 -0.050 -0.006 0.193 0.851
Bust depth 0.899 -0.116 0.014 -0.003 0.821
Hip depth 0.894 -0.050 0.154 0.047 0.828
Factor!. di%ﬁf}[efgfce 0884 | -0.089 | 009 | 0.104 0.808
bo‘ij Vg'“f‘t“e Armscye circumference | 0871 | -0076 | 0120 | 0024 | 0779 0.965
ana obesity Hip circumference 0.864 0.047 0.182 0.098 0.792
Chest depth 0.853 -0.069 0.064 -0.107 0.748
Thigh circumference 0.849 -0.006 0.093 0.107 0.741
Chest breadth 0.790 0.033 -0.025 0.326 0.732
Hip width 0.754 0.069 0.253 0.051 0.641
Elbow circumference 0.753 -0.105 0.075 0.055 0.587
Neck pop')gtmtto breast 0730 | -0070 | 0073 | 0.151 0.566
Knee circumference 0.714 0.114 0.143 0.047 0.546
Wrist circumference 0.693 -0.104 0.298 0.044 0.582
Bust point-bust point 0.676 -0.068 -0.006 0.161 0.487
Crotch length 0.643 0.057 0.078 0.316 0.523
Interscye(front) 0.608 0.070 0.152 0.286 0.479
Neck base circumference 0.528 0.058 -0.299 0.219 0.419
Waist height -0.232 0.843 -0.125 0.188 0.815
Stature -0.141 0.827 0.420 0.165 0.908
Crotch height -0.249 0.825 -0.024 -0.072 0.748
Factor2. Shoulder height 0.075 0.823 0.368 -0.004 0.818
vertical size of QOutside leg length -0.041 0.817 0.112 0.134 0.700 0.962
body Hip height -0.225 0.813 -0.162 0.012 0.737
Arm length 0.266 0.740 -0.033 -0.059 0.623
Knee height -0.073 0.701 -0.271 -0.025 0.571
Upperarm length 0.327 0.644 0.009 -0.081 0.528
Factor3. Sitting height -0.033 0.150 0.773 0.272 0.694
vertical size of Waist front length 0.434 -0.123 0.687 -0.168 0.703 0.776
torso Waist back length 0.228 -0.034 0.615 0.109 0.443
Factor4. Biacromion length 0.332 0.067 0.026 0.766 0.701
back interscye Shoulder length 0.082 0.033 0143 | 0727 0.556 0.765
and shoulder
size Back interscye 0.537 0.027 0.083 0.554 0.602
Eigen value 19.01 5.70 2.34 2.17
% of variance 46.37 13.89 5.72 529
Cumulative % 46.37 60.27 65.99 71.28
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Table 6. Measurement Comparison by Factors according to the Body Type
Mean (S.D)
Factor ltems Type2 Type3 Total F-value
(n=167) (n=124) (n=339)
Weight” 51.3(5.5) b 49.8(5.4) c 52.8(8.1) 132.647***
Waist circumference” 715.5(61.1) b | 700.0(61.8) b 732.7(90.4) | 125.711%*x
Wa'(St circumference 765.4(61.3) b | 748.2(60.8) c | 781.0(89.4) | 115.545%xx
omphalion)
Bust circumference” 828.7(56.4) b | 820.3(55.2) b 845.0(77.4) | 112.318**x
Waist depth” 177.6(20.4) b | 172.8(20.4) b 182.8(29.2) 101.358***
Chest circumference 834. 1(47 5 b | 827.6(42.9) b 846.7(60.8) | 108.506***
Waist breadth” 252.6(20.7) b | 247.3(19.3) b 257.3(28.6) 97.967*x*
Underbust 7253(47.1) b | 715.1(46.9) b | 737.6(655) | 112266+«
circumference
Bust breadth” 262.8(15.5) b | 262.3(14.2) b 267.2(19.4) 87.102***
Bust depth” 208.2(19.4) b | 205.6(19.3) b 213.8(26.4) 108.007 ***
Hip depth 209.5(16.7) b | 206.3(17.3) b 213.7(22.3) 103.321**x*
Factor!. Upper arm 2512(208) b | 2502(1.1) b | 25750277) | 95987+«
body volume cwcumference
. Armscye circumference” 375.1(25.9) b | 369.6(23.2) b 381.4(333.4) | 116.974%*x
and obesity — = 7
Hip circumference 903.4(43.7) b | 895.3(46.0) b 913.6(58.0) 88.000% * *
Chest depth” 183.2(13.6) b | 178.8(12.9) ¢ 186.1(20.1) 93.106***
Thigh circumference 533.034.9) b | 529.1(35.4) b 541.5(43.9) 81.038**+
Chest breadth” 269.1(12.4) b | 269.7(12.9) b 272.2(14.9) 49 726%**
Hip width" 317.0(15.3) b | 312.9(13.8) ¢ 319.5(18.8) 77 948
Elbow circumference” 235.6(13.6) b | 235.0(17.1) b 239.6(18.9) 73.673%**
Neck poggtmtto breast 2403(16.8) b | 243.1(17.1) b | 246.020.5) | 69.867++
Knee circumference” 343.6(18.3) b | 336.4(15.2) ¢ 344.7(21.0) 58.023**x
Wrist circumference” 140.3(6.9) b 140.5(6.8) b 142.3(8.7) 71197 %%+
Bust point-bust point 167.9(15.0) b | 169.0(15.5) b 171.9(17.9) 50.144%**
Crotch length 646.0(35.0) b | 648.3(33.1) b 652.3(36.2) 25.935% %
Interscye(front) 313.4(13.8) b | 314.0(13.8) b 316.0(15.0) 30.516***
Neck base circumference 360.3(23.6) b | 359.7(21.6) b 363.0(23.6) 17.020%* * *
Waist height" 894.3(23.8) ¢ 912.024.1) b 920.4(25.8) 80.838***
Stature” 1530.2(27.3) b 1531.0(29.6) b| 1540.6(25.9) 29.593**
Crotch height" 679.2(20.5) b 684.5(20.2) b 695.5(22.3) 83.127***
Factor2. Shoulder height" 1239.4(233) b 1224.6(25.0) c| 1239.9(24.7) 55.073***
vertical size Outside leg length” 925.4(26.2) b 924.7(23.6) b 935.9(23.9) 47 747 *x*
of body Hip height” 727.024.0) b 735.3Q24.5) b | 747.7(26.3) | 84.288xxx
Arm length 529.5(145) a 515.1(16.4) b 526.3(17.5) 54 815%**
Knee height 383.6(14.5) b 384.5(15.3) b 392.3(16.4) 57 484%x*
Upperarm length 310.6(9.9) a | 299.8(10.7) b 306.7(11.5) 43.886%* * *
Factor3. Sitting height 845.4(17.3) b | 849.6(19.9) ab | 8482(189) | 4.910%*
vertical size Waist front length 342.3(17.2) b | 341.8(17.6) b 346.6(21.1) 63.300%**
of torso Waist back length 389.7(15.5) b | 393.6(17.3) b | 393.5(17.5) | 18.436%*=*
Factor4. Biacromion length 375.5(16.3) b | 385.5(16.5) a 381.0(17.6) 18.139%x*
_ back Shoulder length” 112.2(89) | 24.307%x+
interscye and
shoulder size Back interscye 352.6(18.2) c | 3587(163) b | 357.7(19.2) | 23.356%+

* 0 p<0‘|’ * %k

1 p<.001

Alphabet is the result of post-hoc test (Scheffe test, Games-Howell test”) (@ > b > ¢)
: Item with lowest average value

. Item with highest average value,
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Table 7. Summary of the Body Type of the Short Group

Category

Body Types

Typel (n=48)

Type2 (n=167)

Type3 (n=124)

Most bulky and heavy

Long lower body and small
shoulder

Small and thin

Summary

* Waist height is lowest with
body type of most bulky and
heavy, and arm length and
upperarm length are long
with type 2. The vertical size
of the body is low except for
the arm length and upperarm
length.

* Vertical torso and across
back and shoulder size are
the largest of the 3 types.

* Body type representing
short adult women with the
most people included.

* The largest vertical size of
the body, the average weight
of the group is the middle of

the three types.

* Small vertical torso, across
back and shoulder size are
the smallest of the 3 types.

* The smallest body weight,
the smallest type of body
volume and obesity. The
vertical size of the body,

including its stature, is also

small with type 1.

* Upper torso vertical size is
smaller than type 1 and
divided into the same groups
as type 2.

* The shoulder size is divided
into the same group as type
1 and is larger than type 2,
but the across back are the
middle among the 3 groups.

Factor
1

Body
volume
and
obesity

* The type with the largest
values for all items in factor
1, including weight and waist

circumference.

* The type of the average
weight of the group, in the
middle of the three types.

* Most of the items included
in factor 1 and divided into
the same groups as type 3.

* Among weight, waist
circumference (omphalion),
chest depth, hip width, and

knee circumference, the
average values among the

types are the smallest and the
group is different from type 1
and type 2.

Factor
2

Vertical
size of
body

* Arm length and upperarm
length are long, with type 2.
* Waist height is the lowest
of the three types.

* The vertical size of the
body is as low as type 3 for
all items except arm length,
upperarm length and waist
height.

* The largest value for all

items in factor 2, such as

waist height, stature, and
crotch height.

* All of the items included in
factor 2 are low, the vertical
size of the body is low.

Factor
3

Vertical
size of
torso

* The type with the largest
values for all items included
in factor 3 of sitting height,
waist front length, and waist
back length.

* The sitting height and waist
back length are the smallest
of the three types, and the
waist front length also has a
smaller value than the type 1
and is divided into the same
groups as the type 3.

* The waist front length is
the smallest of the three
types, and the sitting height
and waist back length are
smaller than those of the
type 1 and divided into the
same groups as type 2.

Factor

Back
interscye
and
shoulder
size

* The biacromion length and
the back interscye are the
largest of the three types, the
shoulder length is larger than
the type 2, and are divided
into the same groups as type

3.

* The type with the smallest

value for all items included in

factor 4 of biacromion length,

shoulder length, and back
interscye.

* The shoulder length is the
largest of the three types, the
biacromion length is larger
than type 2, and is divided
into the same groups as type
3.
* The back interscye is the
middle type among the three

types.
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Table 8. Major Body Dimensional Proportion by the Body Type in the Short Groups

Body Proportion

Category

Typel (n=48) Type2 (n=167) Type3 (n=124)

Stature : Waist height 1:0.584 @ 1:0.602 @ 1:0.596 @

Stature : Hip height 1:0475 @ 1:0492 @ 1:0480 @

Stature : Crotch height, 1:0444 @ 1:0457 @ 1:0447 @

Stature : Knee height 1:0251 @ 1:0.258 @ 1:0251 @

Stature : Qutside leg length 1:0.605 @ 1:0611Q 1:0.604 @

Stature : Arm length 1:0.346 @ 1:0344 @ 1:0336 @
drcE;?chei;i?fm”i?réu\gzince 1100 D:1:1137 D | 1158 @:1:1263@ | 1172 @ :1:1279 @
Bust breadth V\C\l/j;t breadith = Hip | 6 gg5 @1 1: 1152 @ | 1040 @ :1:1255@ | 1061 @ :1: 1265 @
Chest depth :d\e/\ﬁﬁt depth * Hib | 4100 111002 @ | 1172@:1:1180@ | 1190 @ : 1: 1194 @

EI 22 7] AP AR {3l wE Fa AR YgolFAY zxde Huet A, ANEFAE SlET
Zeixdg Blugt 23k Table 83 2t AE 71Eer 381, 132 7339 £o=z Hleo] ¥
719 F8 wolF=E(GEEC], dHolwel, d&ol, FEE vetgen, Jgolie sEFAE 71Eer f31, %
opel ZrxAS AY FFEE v 23 F31 AL 2, 7939 oz HEo] WA YRt s2uu|et 5
Hlgo] BF 7P W yeRdth F5 golE AR, 7l FAE 71Eez 27k, d9ol #9419 yH], 74 F=e
gt sj2lzol, dgolwel, dEeld FudlMe F31, Zerdg vudt I 2y, /31 JE vleo] 7
@3, £929 &0 Higo] WA eyt 7o it 75 S vebd e, §493 ] Hieo] 7P A vrERdh
Fol9o RN FRF1H §F30] FL HlEE e b f31e 2R 7] 949 AF FolM 7 skt
oo §92& f%1, £330 Hs 2 HlE&E YER #Hom slElgdet ynl 9 ZolE VIEer SiiE 7t
7|9t F8 Zog=]l te|riRdoelet olo] e & AR =30l A2 APelH, FE3e=z des T
= A% gz Bt 23, geriRdols 793, 73 =30] Ueith= AC= et
1, 929 &oz Hgo| Hoton], ol {93, §3
2, §319 woz Hlgo] WA Uyt teEl7pEdolet Iv. 22
o] HF fr@30] 7loll Hlshd ok Rl Hls) A2
Aoz e 2 AFelAes 20~300 gAoddel & 71 HAdd F8 <
slElEdlE Veer AksEdet ddolEde TR AAEE Bl 2AsH0en, 27E SH 25.5%((3439) 9
de mlugt 2y, isEeet d9olede slElsdE 22 7] Aok des APS Rty 43 AP
7IEoR §31, §32 7¥39 «o& HEo] WA UEh & ool 20~30d A 22 7] A2 A¥ E4e
ot stetselT:
slEUHIE VEer Aksuyb|et JdolvH] e A, 7] A F8 dAASE vl 24 2y, A2
de Hudt 2y, ksl sjeyuE TIees (9 71 A A4 9 HEE BE Folot EHREA
I, 92, §939 £z HEo| WA yeigen, gl FoRt Aok et ew, ASAS A= 2 7], B
Hele slEdHIE 7IEeR §31, 792 §%39 eo= S 71, 22 719 Adol A7 Az oE Hdem FiEH
Hlgo] WA Uepdth slElFAE Veer AvksTA} et skt 2 F= Follde 2rksEd, slElEE,
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